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Separation and pre-concentration of the desired analyte is often a critical step in many radioanalytical methods. Current procedures for separating and concentrating analytes for detection are complex, and can be both expensive and time consuming. Therefore, the purpose of this research is to develop an alternative method of separating lanthanide ions through the use of an extraction chromatography resin containing a Kläui ligand salt.
This research is a continuation of a concerted effort to develop new methods of detecting small concentrations of radionuclides and lanthanides using Kläui ligands. The Kläui ligands, C 5 Me 5 Co(OP(OR) 2 ) 3 -(R=Me, Et, n-Pr) (L OR -), have unique affinity for lanthanide and actinide ions in the presence of competing metal ions. The use of 1 wt% NaL OR (R=Et or n-Pr) adsorbed onto resin support has been shown to extract lanthanide ions from aqueous nitric acid solutions of different concentrations. In order to further evaluate the utility of these materials in radiochemical separation, the selectivity of the resins for the different lanthanide ions was examined by measuring the distribution coefficients (K d ) for a series of lanthanides over a range of solution conditions. Based on prior research with actinide ions, it was hypothesized that the lanthanide ions would bond strongly with the Kläui ligands. The success of this research is important, because it will assist in expanding and improving current automated radiochemical methods, which will decrease the cost of developing and implementing radiochemical methods. The experiments performed involved determining the batch distribution coefficients for lanthanide ions as the nitric acid concentration was varied, as the ligandto-metal ratio was varied, or as the nitrate concentration was varied. Distribution coefficients are a quantitative expression of how much of the metal ion is absorbed onto the resin at equilibrium, and thus can be used to assess the potential of the resin in separating the metal ion of interest. Gamma spectroscopy and inductively coupled plasma optical emission spectroscopy was used to track the distribution of the lanthanide ions between the liquid and resin phases. Gamma spectroscopy was used for solutions traced with the radioactive isotope 155 Eu. The data were obtained in terms of the number of gamma emission events observed per minute (counts per minute). The count rates measured before and after contact with the resin were used to determine the distribution coefficients for Eu. Inductively coupled plasma optical emission spectroscopy, on the other hand, is a process that uses light that atoms in the plasma emit. The light emitted has different wavelengths unique to each element, which can be used to quantify how much of the element is present in solution. A total of sixteen experiments were executed under varying conditions in order to find out which method separated the lanthanide ions most efficiently. The solutions that contained Eu +3 were executed slightly differently from those that contained Nd +3 and Pr 
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RESULTS
The relative affinity of the XAD-7HP resin containing 1% NaL OPr for Pr +3 , Nd +3 , and The second part of our experiment (Table 3) shows the dependence of the Eu +3 K d on the amount of resin used. Varying the amount of resin was done to provide an indication of the influence of the Kläui ligand-to-europium molar ratio on the Eu +3 K d . Table 3 and Figure 2 present the results of that experiment (L:M represents the ligand to metal ratio between the lanthanide metal and Kläui ligand). Although there are large experimental uncertainties in the data, there is a general trend of increase Eu K d with increasing ligand-to-europium molar ratio. Our second experiment dealt only with the metal Eu +3 and its dependence on the amount of resin used. Figure 2 shows that the Eu +3 logK d value is directly proportional to the ligand to metal ratio. As the amount of resin used increased the K d value increased; therefore, the more ligand added to the metal, the more the lanthanide ions will bind.
